In many areas of our western rangelands, stockwater can be supplied by a method called water harvesting using structures called trick tanks, rain traps, or cat&rents to collect and store precipitation runoff. Properly designed water harvesting systems are potentially capable of supplying stock drinking water in any area where there is sufficient -precipitation to grow forage. In many places, water harvesting is less costly than alternate means such as hauling or piping.
Water Harvesting Methods
Water harvesting techniques can be divided into five basic methods: (1) vegetation management, (2) natural impervious surfaces, (3) land alteration, (4) chemical treatment of the soil, and (5) ground covers. These methods have a wide range of costs, performance, and durability, which can limit the potential applicability of a treatment (Cooley et al., 1970) . Knowledge of the advantages and disadvantages of each method or treatment is needed to select the treatment best suited for a given site.
Vegetation Management
Studies have shown that in some areas, surface runoff can be increased by converting scrub woodland to a grass forage cover (Gifford, 1973) . In many places, this method cannot be used as a source of livestock water because of the necessity of constructing major dams or diversion structures in the watershed drainage channel. For some limited locations, it may be possible to collect the runoff water before it reaches the main channel.
Natural Surfaces
The simplest and probably the most durable material for a catchment surface is a large rock outcropping (Fig. 1) . Usually all that is necessary to convert the outcropping into a suitable cat&n-rent are some small diversion dikes along the lower edge which direct the runoff water into the storage facility. Runoff efficiencies from natural rock surfaces are variable, depending upon the porosity of the base rock and the number and extent of cracks in the surface. Burdass (1975) reported that in Australia, the common practice is to use 45% as the runoff efficiency for rock catchments. On some rock surfaces, the runoff efficiency can be improved by sealing the surface cracks with an asphaltic caulking compound. In some areas, it is possible to compensate for the relatively low runoff efficiency by simply increasing the size of the collection area. Total costs for preparing a rock catchment may be as low as $0.01 per square yard of collecting area (Table 1 ).
The highways and roads which cross the rangelands can also be used for collecting precipitation (Fig. 2) . The full potential of using highways for water harvesting has not been realized because of the concern that the runoff water could be contaminated by oil droppings from the vehicular traffic. Chiarella and Beck (1975) describe a highway catchment system in Arizona used for collecting drinking water for livestock for over 15 years with no observed ill effects. Evans et al. (1975) reported that in Wyoming there are approximately 8 acres of pavement per mile of interstate highway. If we assume a catchment efficiency of 90%, a potential water supply of about 2 million gallons of water is available per mile of highway for every 10 inches of precipitation.
The major cost of collecting this water is the expense of a conveyance system from the highway to the storage.
Land Alteration
For the thousands of acres of land where highways or rock outcropping are not available, a livestock water supply can sometimes be developed by simple land alteration treatments which increase the quantity of runoff from the soil surface. Land clearing is the least expensive method of land alteration, but the increase in precipitation runoff is often negligible except for storms of high precipitation intensity and/or long duration. Because the small precipitation events do not always produce satisfactory runoff, it is usually necessary to have relatively large catchment areas and storage structures to provide adequate water to last between the runoff events.
On some soils, the runoff efficiency from land clearing treatments can be effectively increased by additional soil smoothing and/or soil compaction. Land alteration, soil smoothing, and compaction is presently used successfully in Australia in the form of roaded catchments (Frith, 1975) . Soil smoothing and compacting treatments are usually more successful on loam or clay loam soils. Care must be taken in the design and construction of this type of treatment to minimize the soil slope and runoff water velocity to reduce any potential soil erosion (Hollick, 1975 
